Binary malachite green aptamer for fluorescent detection of nucleic acids.
A new probe that can fluorescently report the presence of specific nucleic acids in solution with extremely high selectivity was developed. The probe consists of malachite green-a triphenylmethane dye-and two short RNA strands, each of which comprises a fragment complementary to an analyte molecule and a fragment of a malachite green aptamer (MGA). The two RNA strands form MGA upon hybridization to the adjacent positions of the nucleic acid analyte. MGA is able to bind malachite green and enhance the fluorescence of the dye, thus monitoring the presence of the nucleic acid in solution. The probe reliably discriminates against 41 out of 42 possible single nucleotide substitutions in 14-mer DNA analyte at room temperature in physiological buffer. Consisting of unmodified RNA strands, which can be expressed in living cells, binary MGA probe represents a promising instrument for real-time nucleic acid monitoring in vivo.